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Differentiation of Medial or Lateral Temporal Lobe Epilepsy by F-18-Fluorodeoxyglucose
Positron Emission Tomography: Comparative Study with Magnetic Resonance
Imaging in 113 Surgically and Pathologically Proven Patients

Dong Soo Lee, M.D., Sang Kun Lee, M.D., Ki Hyun Chang,2 Chun Kee Chung,’
Ki Young Choi,’ June-Key Chung, M.D. and Myung Chul Lee, M.D.

Departments of Nuclear Medicine, Neurology,] Diagnostic Radiology,z Neurosurgery,3
and Pathology"l Seoul National University College of Medicine, Seoul, Korea

Abstract

Purpose: As mesial temporal lobe epilepsy (TLE) shows hypometabolism of medial and lateral temporal
lobe, we investigated whether symmetric uptake of F-18-FDG in medial temporal lobes can differentiate
mesial from lateral TLE. Materials and Methods: In 113 patients (83 mesial TLE, 30 lateral TLE) who
underwent anterior temporal lobectomy andfor corticectomy with good surgical outcome, we performed
F-18-FDG PET and compared F-18-FDG uptake of medial and lateral temporal lobes. All the patients with
mesial TLE had hippocampal sclerosis except one congenital abnormal hippocampus. Patients with lateral
TLE revealed cerebromalacia, microdysgenesis, arteriovenous malformation, old contusion, and cortical dys-
plasia. Results: Sensitivity of F-18-FDG PET and MR for mesial TLE was 84% (70/83) and 73% (61/83),
respectively. Sensitivity of F-18-FDG PET and MR for lateral TLE was 90% (27/30) and 66% (20/30),
respectively. Twelve patients were normal on F-18-FDG PET. 101 patients had hypometabolism of lateral
temporal lobe. Among 88 patients who showed hypometabolism of medial temporal lobe as well as lateral
temporal lobe, 70 were mesial TLE patients and 18 were lateral TLE on pathologic examination. Positive
predictive value of medial temporal hypometabolism for mesial TLE was 80%. Among 13 patients who
showed hypometabolism of only lateral temporal lobe, 4 were mesial TLE and 9 were lateral TLE. Positive
predictive value of hypometabolism of lateral temporal lobe for the diagnosis of lateral TLE was 69% (9/
13). Normal MR findings stood against medial TLE, whose negative predictive value was 66%. Conclusion:
Lateral temporal lobe epilepsy should be suspected when there is decreased F-18-FDG uptake in lateral
temporal lobe with normal uptake in medial temporal lobe. (Korean J Nucl Med 1999;33:111-9)

Key Words: F-18-FDG, Positron emission tomography, Temporal lobe epilepsy, Mesial temporal lobe
epilepsy, Lateral temporal lobe epilepsy

Received Feb. 27, 1998; revision accepted Mar. 23, 1999

Corresponding Author: Dong Soo Lee, M.D., Department of Nuclear Medicine, Seoul National University Hospital 28
Yungundong Chongnogu Seoul 110-744, Korea

Tel: (02) 760-2501, Fax: (02) 766-9083 E-mail: dsl@plaza.snu.ac.kr

% o] Qe 1997 AR BALAE7)EME 78] HMP 96-M-2-10392] A2 o] FoifF.



112  ohalk=e]ek3)A): #|33A A2 & 199

M =

WZA4 Z5F-97H 8 (mesial temporal lobe epilep-
sy)& 21&A ZF97H 4 (lateral temporal lobe epi-
lepsy)#} 3= o] g U E Adledl S48
ttet. oFA FFETAY wie FEddl Eolvyl
Aol F74-E oJd7HA] Ao} sl=A] Hsloio}
1, WEA F7d7bde]l 4% A F5 A
WE BrAAdss Al siutel AEnk Aoz
F&8 & ek 934 5900 QAEA A
ubsldol] F5E e 22 =g Wa A o
£ ¥gHE EA4ste] HR A AEE Hela g
AL A A4 FFAYL A5 7€ 1Y

2 224 97 ghor AW AR o
D A B R

=
e

A EF-G7HA L dlule] A 935S Kol
Holx nFE A7 FHEFHMR)
ot Aok AEe R e 4 Ad? A4S
254170 ol Fauo) BAHA e A
1AL MRojl sljupiie] HolA] gkow &4 &
SaiztAe] sbsAle] 9t F-18-Fluorodeoxyglu-
cose FAA}rZ=2d(F-18-FDG PET)olls= #lw} &
£ Z5age) Hito] 91 W ohuizh MR 4
Ho] Holz] & wloll= #HwZF F5%e] At
Zagt? F-18-FDG PETell 54 diAs} 74
s Wl 37 Aelgt 4T + Uk
W34 Z5%74 %Y o F-18-FDG PETel= &
59 HEEE ol 254 Y FHolx i ¥
A ZHagel™Y Wz FRQEY o) &8 =
Fogell A7t Zasle o2 EFFE FFHel
MRol| Holz] ¢k 3]&o]|¥A(cortical dysplasia)
o]} microdysgenesis7} vl AgtE|glov) 25
A Bele AL ohimh 3% ZFdol S
ot AU/, HedshZo] Holx AE A4
E5a7 ol AZSAR MRoll 3402 et
FAZAE W] 70 sfjutell ®uo] glow o
4 &5 702t AZHee). Wel £l F574
AL FAo|gAe] HolA gk MRojle vehle
$= i HolA v ASE IVl wiEoltt

i

—

=
o] =

3L oox fuorlr
ok
oX

A

:\J}&

[

ol

MRol] 4l 73-9-0l) A %
7} Al s 77 A old wl &4 2%zt
olg} Fgtgict.

et F5-<iulAle] Hlel £AH9 259 F-
18-FDG PETL.2 %715t 59 7 5299 oy
ol 4e] AE7} HkER] XA ket din} o
2] £7o] FElslA gk A 9olE UlelE 2549
A7 AstAl g 4971 9ot o) 3t
AHEE EFAAAEE Fzyulo] Fly JutE
F¢ Ao £9uh'” MRl F=wHio] glo] A4
Qe FEsly] 3l FRATAJAA Adsia
WHEARAA &R e ofE Wyo] Hes}
t}. w2}4] F-18-FDG PET2.Z Zutd ) Z5oizt
A9 HEA 2FA4 55 Ak of MR} vlas}
o WFA 954 55 Adksles ol o £3o] 5
©A zAstedof gt

o] AFollA eI FE F £ Wy 470
R HFA e 34 S50 3xlllA &
PHog zAslo] F-18-FDG PETolA &Rt
2}FR] F5o] A ik g Tl WS
I L EAE Al dF Aol oudA B
t}. MRel] et 723 {5 - F-18-FDG
PET2o 2 WHA F77H4n &4 F54713

& sk A vasigick

o,
P
X,
2
)
=
to
_9="-,
=

1.00 &

19943 9Y¥EE] 1997 6Y7HA] 538 & H4&
6AY ol4 24 WAkslo] Engel SF 1 T 11
B3k 13%E thboe siglnh WA A 55
2 A 4827 2R % 543 $AHE 200%0]91e).
ol % Engel S NIz} IVl 343 218 A2l
179 BA FolA 934 EE WEA SEA7A
2 HZ DAY BADE dlbez Ak ol
A AR 667 BAE B5 2 ]9 Fo|
Qg4 AT 74 PRt

W4 Bk 138 YR} 75, 07} 382 BT
A% 27+9A(HS): 8~55ADck. A 57
A A= 3z} 52, o} 31 e g i o8 2849



o] £ 2] 69). F-18-FDG PET-g o] 43+ U9} &Feizbae] 7hy

ACES: 9~55Nom 2124 EFA7A BAle
WA 23, ofz} 7o HF Y 28+8ACH: 8
~a7A) e}
FAEL 25 AF A ol H5+E oo] 13
ofAks} 7| H7)sli MR 4k} F-18-FDG PET,
283 Te-99m-HMPAO 4Ha7}7] SPECTS} whzh
71 Tc-99m-HMPAO SPECTE A|38slgict whzby]
SPECTY: 75ellollAgt 7h5al9ich. Uwlx] 386t
AAl7] B wE e £2 wate] et
} 2t7] SPECTE AlSskAl Eaigich Awe
BJollA) Bre) WREA HAAE B B3 kol
o 2ol AEH AIAAAE AU YwiA
899 A4H A4 glol vk St
W S 897 £ 78RS US4 25einA
Aol 119 254 ZFeizbgolarh MR
o] Aol R 5 olloll) WA HA glol &
2% o7l 71T A HAAAE & 2ol 3
bells 2EYT Yolw 176l 2E 1ejg
2olon lole A% A3 2EYS Pk

95¢fl= 21&A(124d) WHHEA B3 7 glo] &=

F E2EH A FFA2AEE A Tdle
AFA FF4e AL EL Al w2} 2%
B 57 AN E WY JA HuAAE
£ 7 skich MRojl S o] Hel o] F 116
€ Wus 79 238 Ade FE8 s vt
& AEZ @AFcHTable 1).

2. MR PETHY &S =

MRS 329 Ti7}b2 73 Aol Z(Gradient Echo)E
ol83te] 1~1.5 mme Al @wg dn 4 T2

113
FEEA I 48 Aok 339 WAy
Al o ZHE AFAste] kAl A9 o
o] AHsidet

F-18-FDG PETL 34 =77} 2.1X2.1X3.4
mmo[|w T Y%=t 6.1 mm, FHWFET] 4.3
mm¢l 47 ©HH-& #odsl= ECAT Exact PET A7)
V& o]8sto] Zadslgir}. WA Ge-68 2SS
olgsto] FIHAME slo] ZHHAEE WEQIT
F-18-FDG 370 MBq& ZA}s}aL 40E20] x|y o))
2087 HE #Hodsidcl #FgE wWEANo=z
Shepp o3T71 & A A Aol 0352 3 o3}
FARN ATAE ek ATAD e A4A

BN

o, B4, Agme o4& uhEo] A5G

YA HEAGE 2 Fejold MR A
A % A71%o] PET YA AR F olF47 B%
slgich Hg ATARE FEPAA 9F W E
4RO R o] dARA 4T 35Fo B}
Stk 1 F RS WS, XY, Y, 39
B AN S sEEo 2 rglch ERe g3y
o 25 HUAL 1EoE WEY EE 924
ZERAUA 5 Awsigich

%A F790 83ddle A% 414, 285 42
d2 2% AW F54 dAES A &
F FH7NZE 6~35/M4(3E 1811070E)01%ick
Engel 55 10] 79¢l, 55 271 4cliich 9154 &
FRAA 30dlE 9% 154, 2EF 1565} o]

Table 1. Surgery Types performed in 113 Patients with Temporal Lobe Epilepsy

Mesial temporal Lateral temporal Number of
lobe epilepsy lobe epilepsy patients

Standard anterior temporal lobectomy 83 12 95
Extended anterior temporal lobectomy 0 7 7

or Anterior temporal lobectomy-+

cortical lesionectomy
Cortical lesionectomy 0 11 11
Sum 83 30 113
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Table 2. MR and Pathologic Findings of 113 Patients with Temporal Lobe Epilepsy
| Number of
MR Findings Pathology um‘ To
Patients
i | Definite 61
1ppocampa Hi 1 sclerosis (with ithout hip-
scerosis Equivocal ippocampal sclerosis (with or without hip 4
pocampal atrophy)
and/or Bilateral 3
Mesial atroph,
Teerfll;oral P Definite Congenital hippocampal abnormality 1
i Hi I lesion and he-
Lobe Epilepsy ppocampal fesion and he Hippocampal sclerosis 4
(n=83) miatrophy
i 1 lesi d cor-
Hleocampa es'l on and cor Hippocampal sclerosis and cerebromalacia 7
tical abnormality
Normal Hippocampal sclerosis 3
Band heterotopia, cerebro- | Cortical dysplasia, Cerebromalacia, Old con-
Lateral malacia, AVM* DNET*, tusion, Calcification, Pleomorphic xan- 19
Temporal Benign tumor, cystic lesion thoastrocytoma
Lobe Epilepsy Cortical le31f)n and hippo- Cortical dysplasia 1
(n=30) campal lesion
Normal Cortical dysplasia or focal neuronal loss 10
* AVM, arteriovenous malformation; *DNET, Dysembryoplastic neuroectodermal tumor.
\ dle BF A% FF74d dAvt Aasigich %

3. MR2| W& 254 249 oY S

113¢]] Z MRl #lln} Biwlo] Kol o]7} 81432
m o] Foll P90l glof FFd7Hdelet BY
4 UR 4clle} supg st v el o] A Bz
so} 24ZA4AA WEAAVA VAL F YU 7ol
2 Alele}a MRoll sljol Wio] AR Aoz W
4 FFA01 B W) PN AFEL
84% (69/82)%Ac}.

MRl £55] 2919 s Auo] 91 w) 954
254749 TFsH & BA AFELS 74% 0/
2733k 7ell7k ZFA e el suige]
7} 7ol Bl vl el 2ol shubEstell &% )
4 FFA0le A% Adsiglonz Py
ol ek

4. F-18-FDG PETY| ZE oz

1134]] & 12¢f) PETel Adeiglttk JwuizA] 101

Z5odoll W7t A A

Eoh WSl Bapuiet

% chksigich. o] 3 13alle 9% FFelT o4

7} 745}l 88l =
A AL Atk (Fig. 1).

101el] & 42 HAE AR AHH(T ssstn

Fattel] Al 3elok MblEE 7l 141

3 2F9% W2 250l

Al

3}51 97l S Mok o E WS uﬂ F-18-FDG PET

A28 AWk o)

113)9&‘4 MRe] B4o|3H 13 -5*°ﬂ“
ofle} A% 22 1415 AlLlstar 1005

PETSE A
Heirh

= 86% (97/
R4l 1

F-18- FDG

Zckstel 83% (11/13)9] oAHIEE

WEY 25 B 836 F WIS E5
WAPE 24 ol 706, 212 2549 B} 7
23 olle T4clgeh. WEH SFA7EEAA U
2599 U vt BRE 154 5 dRlEs

84% (70/83)Ac}.



116 ulslsieldz]A]: A 33 W A2E 199

AFA T4 83 304 F 94 25919
A7 At diE 2740] 3 3dle 9|3 Z25qda)
& F599 vt 25 Aol 9% &5

o tiA 7t} WHAEE b = oHlE:

90%

o 924 25 AR HEA ZFolo]
A7 43 o= 184(60%) Ak

PET PET
Normal Hypometabolism
__12 l 101
\.
/ AN / \Bth dial
L O me
l 3 ! 9 i ateral lobe only & lateral lobes
Lateral Mesial 13 88
TLE TLE / \\ / \
9 18
Lateral Mesial Lateral Mesial
TLE TLE

TLE TLE

Fig. 1. Metabolic findings in lateral and medial temporal lobes by F-18-FDG PET.
Numbers in the boxes indicated numbers of the patients who showed normal or
hypometabolism in lateral and/or medial temporal lobes. Lateral or medial TLE
(temporal lobe epilepsy) means that these patients were confirmed to have
lateral or medial TLE by surgical outcome and pathologic findings.
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Fig. 2.

Sensitivitiecs of MR and F-18-FDG PET in total patients and subgroups of

patients having mesial or lateral temporal lobe epilepsy (TLE). Statistical
significance was tested with McNemar test.
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